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m m m 

5 

10 3o 

15 I DE (S e 1 f -A 1 i gn e d Si 1 ic ide) 

D^--^!j/^g^S^^r-5fc«>^ ->Un>Ii®$Co> Ni, Au, Ag, 

Ti, Pd, a i £ft&«&m t ^ u im H^r^rr <^§nx 

20 Vi§o S&fcS'ytM Kit/r^yiM KS#:<DJt^L. ->'j3>t©|&^ 

iC(D^^^>^©^0 3A*;l/h>'U^ H^#<fflViSnT^§ (#frH3 3 

8 2 74 3^#I), 
Jine>®'>UU--< jiflT, Co, Ni, Au, Ag, Ti, Pd, AlJft 

t'C^Il^^lf S^XAy ^ 'J >m ^7XTCVD (Chemica 
25 1 Vapor Deposition)^, iCVDfe ^CVDfe MOC 

VDft (Metal organic CVD) fc^KS^O-fe^Tf^y 3> 

(Jpn. J. Appl. Phys. vo!40, pp2 7 7 8 (200 
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im &&zfifcmQ!im* me 3#, mi ppio93 (199 4^) # 
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io m®©ffi#^0j 

UnWb^W^ TtB^C (la) ~ (Id) 
Si|X 2 i+2 ( 1 3. ) 

(1^2) ommx&z) 
25 T3Esn«^<», 

SijX 2J (lb) 
&± (j 2>3) 
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Si m X 2m _ 2 (lc) 
± (m^4) <0fiEgcT&5) 
Si k X k (Id) 

®^n^nT^$ns^^«fc t)^s»^ satins^ < tt> 1ST* -h 

±1255 (la), (lb), (lc) feJ^tX (Id) \Z&tf2>X<D im<Dmffi&t 
2-12 ©T;^n;V*fe«k^fSa8«[ 6-12 ©3f#iS!2S^£#Vf £ £ £ 

±IB5£ (la), (lb), (lc) *>«ktf (Id) fc&wr, X £ LTfcfctfciltfC 

20 ±IBiC (la) fc&wr i fc£2~l 0T&3;i£#Wi:b<, ±|BSC (lb) 
fc&wr j te3~l 0T?*5C£j&*£F3;L<* ±gB^ (1 c) {d^5V^Tm«4~ 

_LfB5S; (la) Tg$ni.^tbT^JA«>'7>^ft^ ±IB^: 
(lb) Tt$n5M t LT >^tl!&, ±IB5£ (lc) 

(id) ^m^n^ih^mtvxm^m^^y^y^mm^m^f^^t^ 
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y=yy, iso-^->7X neo-^>^$/^>^ n -'V^tJ-^X n 
— ■'V/^v'^X n— r^^v'^X n — /:J-X^X fb^^ODi/^X 5 s " 

h^P^EX^X A^DD^7X ^It^'P^X^X ^^P 
^Dh'Jy7X v'^U'x- h^>"7X X^P^>;?X^X vU;Uvi7D5 : -b 

^XvX v-'J^nhiJ^X XJ;!/X^p^>^>^X x^p^+f- 
X^x 'V/^X^X x^p^^X^>^ ; X£p^©Xv^b^<hb 
T> Wttfl", 1' -HX^PX^X^X 1, 1' -H^d^^X 
10 1, 1' -^>^aW7X 1, 1' -tfX^P'V/^X^X 1, 1' 
-x^p:/3?xj;1/X^p^>^X7X l, i' -x^p^xj^x^p^ 
*U-X^X 1, 1' -X^p^XJ^X^P'n^X^X 1, 1' -X# 

p^>^xj;i/X^p^=hj-xj;vx^x 1, 1' -x^p^x*xj;i/X^ 

P"\X*X7X 1, 1' -X^P^^XJ^X^P^^X^X XfcfD 
15 [2. 2] ^>3?X^X XtfP [3. 3] 'V/^X^X 7>k°P [4. 4] 7 
T^X^X XtfP [4. 5] ^#X^X XtfP [4. 6] ^X^TJX^X X 
tfP [5. 5] ^X^Jv^X XtfP [5. 6] ^7X^#X^X 7s\f.U [6. 
6] hU^#X^X^; 

^^^7>fM<hLT, M^tf^lfX^yuXvx ;f^X^:xA> 

20 i^^ct^f^o 

e:ne>©A#:M©5-fe, ^^^bv^^MiUT^ x?p^X*X^X 
xj;vx^p^>^x^x x^p^h^x^x xj;i/X^p^h^x^x 
x^phux^x ->'jj^Dhij'>7>«6n^ 

25 ^bj^v-u p > • pm;u h^^fflia^^w$nap/t;i/ Mb-s-tfteu 

sa^c o#£^@a&<z«{£^4>& < £ t> t^-r n^-^^rr^ c o m& 
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cn^CCoiftiim 09*fc£T8B5£ (2) 
L 1 c Co (CO) d Y e • • • (2) 

LHiTfB^C (2) -1 
(CH 3 ) n Cp • • • (2) -1 

^n^-^^^x>> l, s-^n^^xx l, 3-^^x>, 
;k?-^x>& J; 7 U )V<D ^M^n^m^^ K> , YW\utf>W,^ 
10 7K^M^ ^^PSSfctex^l^Tfe D > cteli^fc^T&D, dte(K 1, 
2£fcte47?&D* e&0£fc«2T&i^ c+d + ete2, 3, 4^dl5T 

T^^n-S-fb^^ TfB5£ (3) 
15 L 2 f Co 2 (CO) g R h • • • (3) 

££1?, L 2 ©^iitt±f35£ (2) - 1 ^DT&^fr^fctel, 3- 

^n^-y-^xx i, 4-->^n^it^xx tu;k 

±^X>^i^v^D^^^><D5-&^e,M^$n^lH^T^D, R 
te/\ny>JiB\ PhC:::CPh (: : :^£ie^$f CC 
20 H 3 , CH 3 , CH 2 , CH£fc«CPhTT&«9> f«0> 1, 2 Sfcte 

4T^«9. gfctl, 2, 4, 6^di8T^f5, h«0> 13;fcte2T 
f + g + h«4, 6, 7Sfctt8"r*5, 

tg$n§ft^ ties: (4) 

Co 3 (CO) 9 CZ • • • (4) 

•vmtsftzit&m, Tf3:£ (5) 

Co 3 (CO) 12 • • • (5) 

TS$n^^WJ:OTfB^; (6) 
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Co 4 (CO) 12 • • • (6) 

a; (2) Tmznzmfctvxfc, mx.i£. 

;0 i?#;i/3fc;]/xi a;1/ K ^)Vzy^u^y^-j3L-)VV^)V^)Vn;vvh, 
10 ^^;i/v-^n^>^^xx;v^7;i/3Kx;i/nA*;vh^^;i/^-^-i > h% ^^;i/->^o 

;k>^D^>^^xx;W #;i^x;i/xi A;i^ K \dx (^^;k>-^n^>^> ? x 
15 x;p) ^Mx;V3A*;H> f h 7^?JVy^ n^>^^xx;vy*j^x;v 
xi a;v K h 7*^)1^2 n^>^^xx;i/^;i/#x;i/xi a;w b ^^;i/^-^-r 

^^^;i/5>^n^>^^xx;i/^;^x;i/xiA;i'h^D^-r b\ ^h^^ 
->i7D^>^^xx;i/^j;i/^x;i/xiA;i/h>?a— H> tfx (fhy^f^y 

20 ^n^>^^xxjV) xuWPK (fh7^fJVy^D^>^yXxjV) # 
^x^xiaVVK fc?X (rh7^fJVy^n^>^^xxjW ^;w^x;i/xi 
A;i/h, 1, 5-^i7D^-^^^x>>?77;i/^x;!/xiA;i/h> 1, 5-->^d^- 
^^>?x>^;i/fc;i/xiA;i/h^;^^-r b\ 1, 5 -^d^^^x>77 
^x^xiAVI/K^^D^-r 1, 5 -->^D^-i7^^x>^;i/^x;i/xi;t;i/ 

25 hi?7*D^h\ i, 5-~>^a^^^x>^;i/#x;i/xiA;i/b^3-y-r 
tfx (1, 5-->i7P^-i7^^x» xm;wK tfx (1, s-y^d^^ 
x» #;i^x;PriA;i'K 1, 3 - ^>^ Dt^^yx>^Mx;i,3;t;i/ h, 
l, S-^^n^-^^^x^^x^xiAVl/h^^;^^^ h\ 1, 3—>;7 
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*;^-;unn;i/h>?^n^-r l, 3 -^n^^yx»!jM^3;t 
;UF>*3— ^-f K tfx (l, 3-^n^^5?x» xm;i/F, fx (l, 
3-i/^n^-^^>?x» #;v#x;i/3A;i/F* ^x^i^i^x^xiA^ 

;i/F>^n^-r F\ -<>^x;i/^;i/#x;i/3/\vi/h^yD t< F, o^x;^ 
;i/#x;i/zin;i/h^3-^-r F, Ex (-f>erx;v) nn;^, tfx (-f >^x 

#;i^x;]/:xn^F^x;i^5K F, ^TUJI^I^x^nAVVF^ 
io -T F\ 77 3 -TU;^;v^x;i/n;t;i/h> ? ^D^ 77 3 -7'J;WMxj> 
xia;]/Fvh-^ F\ Ex (t? 3 -tu;W )!j;i/^JVnAji/h, ~>^n^> 
^?x^ (1, 5 ->-^d^-^^>?x» n/m-K ->i7D^>^^xx;v 

xx;^ (1, 5-e>^n^-^^^x» nn;i/K v'^n^^^i-^ (^^ 
15 Jl^y^D^>^yi-;w 3/\';i/K ^^;i/->^n^>^^xx;i/ (^F^;*^ 
;i/^D^>^-^xx;i/) nA;VF> pW^>^n^>^e?xx;v (1, 5-~> 
^D^-^^i^x» nAVl/F, y^n^>^^i-ji/ (1, 3-->^n?r^^>? 

X» Th7^f;^>^D^>^^IXJP (1, 3-S>^P^-^^^ 

x» nA;i/F. ^^y^n^>^i?x-^ (1, 3—>^p^^x» 
20 xia;VF* y^n^^^x-jp (->^nt^^fh7xxjw nAjl/F> 
n^>^yxx;v (1, 3-7&i?2i» xm;]/F, y^D^^yxxjv (/ 
;^jkt^x» xiA;i/h, t- F ^^;i/5^x;i/nA;i/ FA-f F5K F> ~>^d^ 
>^^xxjl/^;i/^x;i/n/t;vhv7W F7-f F, X^^d^^^ixjv 
#;p#x;i/aA;i'F>Vvf F^-T F> x F^pWI/^ n^>^xx;i/#;i//tf 
25 x;vxiA^F>7vr F^-f F\ ^^;i/^F^*;i/#x;PnA;PF, x^;HrF^ 
^;i/^x;pn AVI/ F £*Pfrf £ £ i^t§ o 

±f3S: (3) Tf$n§i#:itTH Mfcfcf* 
fcfx (y^D^>^yxxjl/) ^;i/#x;^nA;i/F> tfx (^F^^Ml/v 
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7^7 (?7 3 -TU;V) >?r3A';i/h^3-^-r h\ (1, 

m^. (i) ~ (v) 0^ti^T*$n§l#^#lf^i^f5, 




0) 



(ii) 




CO 




Co CO 



OC 



CH 



CO 



Ov) 




OC 



c 



CO 



(v) 



io ±iej£ (4) ■vmzn&mfatVTte, m?i\rrmg, (vo •vm-isnzmte* 
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CI 




OC I CO 
CO 



,Cc> CO 



CO 



CO 



(vi) 



X (frY^^^u^y^-j3L~)V) haVVK t'x (l, 3 - v^n^^x 
5 » n;t;i/h, Ex (1, 5-^n^^yx» n/WK tfx (-f>^x 

x^n/WK (l, 3-->^d^^^x» ^#;i^x;i/n aVI' K (l, 5 

10 K 77 3 -yu;WhU#;^x^n/\*;i/K ^D^>^^i-ji/ (i, 3—> 
^D^-ir^^x» nAVVK y^D^>^^x-ji/ (l, 5-^^n^37>? 
x» nn;i/K ~>^a^>^xx;i/ (-f>j-JW 3A;VK -f 
(l, 3-5/^p^-^^^x» riAVl'K <>^x;i/ (l, 
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il, y;i/^-^A, -7^K fife, -rttf^A, ^3?>, ^r-r*. -OS^Acfe 
M*7t«###:©fe^(Z)fe^^bT«, Wttfl 0~ 1 , 0 0 0 nm@W 

10 fh* (Cj) tC&bT, ^K^5 0li%E(T (C^5 0lt%), 

±E7y3S»^®fiH4S!ltL/Te, X7h7^EF30K I^E F 3 

0 3, |W|EF3 5 2 (EUi, m%kmfc& OHO ®D, ^^77>^F1 7 1, [P& 
F17 3 ^CB*-T>^ ($0 i?), 7tk^-KAG7 10 OM? 

20 (#0 $?), 7D7-FFC-170C, HFC 4 3 0, If FC4 3 1 (£Lh, 
ftSXU-XA (») m), t-7D>S-3 8 2, iSC 1 0 1, |W|SC 1 0 
2, IWISC103, HSC104, |WJSC105, (SISC106 C£*±, JfiBB^ 
(He) ®D, BM-1 000, Rl 1 00 (&±. B. M-Chemi e#M), 
Schsego-Fluor (Schwe gmannftfi) &<H£#IW r SC: fcj&t 

25 

±C*-r^>*MflHSWibTtt, XTjl/y>10 5, IH4 3 0, 

If 8 1 0, [W|9 2 0, l/tK-jl'SP-4 0S, IfTW-L 1 2 0, 
3199, H4 1 1 0, X^-t?;UP-4 OS, 7*Uy^3 0, If 5 2, m 7 2 , 
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T^y±)]/20, IT!/- ;i/3 2 0 % ^^>2 0, 1^6 0, V— >M 
5 (EU:, OHO te3ESD* 71^5 5 (H^btfc (#) tr^X&y h 

2 5 0 0 (H^k^Ii (**) CD* SN-EX9 2 2 8 fl^W^n (ft) 0), 
^5 3 0 (I^ft^It (ft) fii) tz£&m-fZ>Zt&H^Z) 0 

#m (c 2 ) (*^^©m*5^3£©j&ji*^-r«5 

$£K:$?£b<teO. l«fi%OT (C 2 ^0. 111%) T^-So 

Mb*^^&<fctfx-^;^^j&£*?£ b trife cd i vxmifz c £&i?&z>o 

>, ->^n^it>, n-'VT'^X S^n^^X n-^ 

S^n^-^x 5*27 X y&n^tiy, $>S^n^>^5?xX7K*'fb«K 
^XfcfX h;HX ^rv'l'X <tzlV>> -f>x>, f h7kHnt7^1/X 
T*tFot7^I/X 7^77> ; i-fj^ LT^i^H-fik 
20 n tf;i/x— e^^H— 5=-;k x^u>^u n tWVx— 
x^i/>^u 3-;i/v?x^;ux— x^i/>^u n — ;i/ ^ ^;n^;vx— 5=- 

— t-;K yifl/>^ij n-JW^JHf jH-f;K fh7bHo77X 5=- 

25 fck ^86 (a=l) &SV>fc*2ffiEU: (a^2) ©I^tlTfe^t 
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5 

10 ^^LTJl ftfttt* jg^ll©^ {&J£&£V>fci:ii5JE©7.k^> 

©fS. YAG1/— tf-, T;Vrf>^— tf-, XeF, XeC 

K XeBr, K r F> KrCl, ArF, A r C 1 if— & 

£&{raT£;i£^T££o ^tl6©^MibT«, ^KS10~5, 0 0 

is ow(Dmti(D%(D-t)m^z>tiz>o iti o o~i, o o owwes^o cm 

17 0 nm~6 0 0 nmf)W^VV\ 

%mMwm*fT5m(DM.m (t x ) ^k^m-sooot (t x 

^30 Or) T£3o ITOIfiO. l~30^gHT^§„ TfcMftMSte, # 
20 ^btt^ffl^TTfr'S d <h/W3; b^„ 

Mm\z.mzmfe-znz>h<D!?\$ui,\ c:ne>©g#:©*miUTfc£, m*.^^ 
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5 ±BBriMbo»ftDEf8s^ Xtf>n-K ^yr/n-K 

WLfc£ ^i#:i^H^t L < « 1 0-1 0 On . 

10 m, $e>{^$f^u<«2 o—6o nmtts^i^, ^fc> mmmmmtv 

T®.m?%>Wi&<Dmm\m&V<\Zl 0 0-5, OOOnm, ££}df?£b<« 
5 0 0-3, 0 0 0nm<!:t5uim§„ 

20 a]^£##T£^&&M5T5a5#©#fc^bfc8k 100-50 or^jnift 

S^^T^i^m^^7jcttfcft:§«k-5Mai"§^ M^T 
^Sbft:^^^^A-bfc«^T?)^«^0J©a^©mM^^b, 
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±I3«a^-OliT, ^-OMS (T 2 ) K3u 1 0 om (T 2 ^l 0 0°C) 
ftZ><Df)W&V<. 1 5 0t~5 0 0ttt5©^B«t^ ilDi^FI 

eCl, XeBr, K r F> KrCl, ArF, A r C 1 fet*©X^>7 l/-lf 

0~5, 0 o ow©wfeo^t^n^ Itl 0 0-1, 0 0 0WT+ 
20 #T&3o dn6>©3te«©«S»<WffclS^$n5&:Va^ If 1 7 0 nm~6 0 0 

£Pf;L<te:5~l, OOOnm, ts B < « 3 0 ~ 5 0 0 nrait§ Jit 

J&*T£, isfc, B«fflO*«lliltbTttffl-r*»^fc«»*b<tt5 0-5, 0 
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OOnm, $6^l/<fil0 0~3, 0 0 OnmW^ WtS, 
U ^-©{il^Dfem^tt^To #I;?Lfc£ Co/S i £>imfc£0. 1-1 
»^>>Jn> • a;tjl/hl«t§i^t Co/S i Ml^ik&O. 5U&\z 
10 0S&££?jgKH£ffl-r& ct^fS, 



^«J1 

15 g^ffl^t, n^>^ >© 2 o % h;i/x>j§l 2 . Ogt^n 
^>^i?i-;i/^M^n;t;i/ ho 2 0%b)lJL>mmi. 2 g£jg-g-bfc 

M^ffi7K^^>7 p ^ffl^T^^ (3 6 5nmT5 0mW/cm 2 ) £10 
mWtfct, M£?L&0. UmO#'Jfh77Mni?l/> (PTF 
E) «7^;P^-T3tiabTa*tt*»lSEUfc. ££>M«£5^»« 1 , 0 
20 0 0 r pmTXH>n-Ml 0 0tT5m £ IC 4 0 0 tlT 3 0 #H?teD^r 

Ma-r^ci^^jzD^s^^^rT^^M^te.nfeo £©igij¥£as t ep 

(Tenchorftl) T?U^b^i;^5 15 0 nmT^ofc. COl^ESC 
25 ImQc m~e& -3 fc 0 

mmm 2 

>^>?x~;W hi. 3g l £|iro~bTm«!£fg 
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- h jtT i o frm°7w<-2 ut£&, $ £> fc 5 o o t;-e;bn^3LTj»uit 3 . 2 

/im<O^JITOR***r*llt*#fc. ^©1©E S CA^TSC o £ S i 
5 fciu532jtiQcmT$of;. 

itUTift^ilb^ c©iWWft*-f>^^xy bJfe-re^QfeKJtfcit* 

>M*b» £6>fc2fcy h^l/-h±Tr4 0 OtT'lBfWDDfijaibT 
10 ^S^^Wr^^ff 0 . 2 Atm<Z)E^A^->^^U^o h 
jgiatel 6 0 Q/DT&ofco 

15 St£&&0. 1 i im<5PTFEi7^M-t«lTl«Mlfc, Z\(D 
a*ft*53£atKK: 1 , 0O0rpmtXk:>3-hll0 0tT5m £B 

20 ^Jfi^J 5 

mmmm%*x, y^u^y^y^yizm^m^yf^m^xm^m (3 6 

5nmT5 0mW/cm 2 ) * 5^IWfl8Jtbfc«, 2 O%hJl/X>0itM 
bfco ClC0j&?ft2. 0 g £y2U^y?z?3L-)V : i?X)\'#~)\sUn)Vh<0 2 0 % 
hJH>Ml. 2g^bfcH^?LS0. lwmOPTFEl7^M- 
25 TitaUTlfe^tt^MEbfc. CCit^^StCl, OOOrpmTXlf 

>n-hb i o otT?sm $5t4o o'c-^s ofrmt®$&9im-t2>z\£\z& 
y&mytn&frt z>mm&i 5 0 nmoiw^fc. £©M£e s cam 
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mmmm^-v, ^?u^>?^7>\zmE&km ; 7>7%H^T$g9vm (3 6 

5nmT5 OmW/cm 2 ) £ 5#BB8ittLfcf^ 2 0% hJVxXD^il 

5 Vtc 0 Z(DmWi2. o g iv'^ n^>^^xzjv^M-j^/\vi/ 2 o % 

TMjlbT^M^^Ufeo ^(Dm^m^^mmzi, 0 0 0 r pnrextf 

>n-hb i o ot-esm $e>^4 o ot;T3 o^mmm^m-r^z.^z^ 
v&mytn&m-t&wmfimznfr. z.<Dmm<D±-c~z ^izn^^m^vr^ 

io m«t£Xlf>n-K »~T^)il<h(CJ:oTMJ¥^2 9 0 nm(Oil^#5i 
t-tfimmfro ^®!^ESCA^lTUfci:u5CotS i©«ffi$n, 

20 
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fflf >k (D $g ffl 

5 

2. ±f2^Un>^W\ Tf3j£ (1 a) ~ (Id) 
Si,X 2i+2 (la) 

10 -msn^ib-s-tK 

S i j X 2 j (lb) 
.£LL£>^r«£) 
15 Si m X 2m _ 2 (lc) 
±(DMffcT&&) 
S i k X k (1 d) 



25 3. ±IB3A;Wh^W^ iE&^CO^tfTcKfe^O^K t«bVi*rn^- 
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s 5. »*3S4©^tc:cfcD^$nfc^U3> • 3;uhE 
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